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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical module for correcting deviation 
in locked wavelength due to the temperature characteristic of an optical filter on 
the basis of the temperature of the optical filter which is estimated by detecting 
the temperature of a case. 

SOLUTION: The optical module is provided with a light emitting element 1 , a 
temperature adjustment part 3 for adjusting the wavelength of laser light so as to 
lock it to a prescribed wavelength, a wavelength monitoring part 2 for allowing the 
laser light to pass an optical filter 27 arranged on the upper part of the adjustment 
part 3, receiving the laser light and monitoring the wavelength of the received light, 
a package 6 for sealing the light emitting element 1 , etc., in its inside, and a case 
temperature detection part 29 for detecting the case temperature of the package 
6. The temperature adjustment part 3 fixes the oscillation wavelength of laser light 
at a prescribed lock wavelength on the basis of a signal outputted from the 
monitoring part 2 and a correction part 1 8 estimates the temperature of the filter 
27 on the basis of the case temperature detected by the detection part 29 and 
corrects the deviation of the lock wavelength associated with the temperature 
characteristic of the filter 27. 
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LD * *'J7 1 2 ±|Cf*fg3fcfgT- 1 (7) 

SP1 3#iftB£:tVCl^. 
[0 0 5 5] £tc. LD+tU71 2 £;£^E-£6|52 
l**-*1 9±ICH£$*VCUS. ffiot, 5S3fc5t^M 
<k3fc7^U*2 7<tl*S»tolc&^;h/Cfcy. iSftSIB 
«B3l=J:S«3tjgT-1 (DSJtlSHbl-I&CT. 3te7</l>* 
2 7 i, mtt %> Z £ IZ § o 

[0 0 5 6] f6W6lS4l±. A**tlfc2 0(DP DmSKO) 

ic.fcy^^sjt^mfflJi 3-c-«sd5**ri)jas^«i]ffli 

[0 0 5 7] «lJffllS|54l*. SgiroS3t^9^P>tti*$ 
tiZWl 1 (D P D«3S^^ 1 ©1EV 1 iz^jft-T -SSg 1 <D 
mE^mSl 4,t. «20>S3fe^1 O^Cffi^^+iS 

H20)p Dmss^ « 2 ©iEv 2 icg&-r «>m 2 comiE 
fi$i5^, mi ©«e^»si 4*vt>tij73$+Li)m 

l©mEEVi;&U:m2<&mEE£iS!5g1 5ANP,til***t^ 
m2<Dmi±V 2 t(DSffCD^XIiJt^ff]fflHt#4: LXth 
73-r-5;HffS (ifcftg) 1 6i:. ^roSOMIi 6^P,m 
7J$tifc*]taHt^l=(ECT. ;gJtiBSffl5 3a>PSSS^ 

■r^o mi©«ES»ni 4*Nf>tti73$^fcmi 
2<Daffv2^Jiiti-r^iiii@s (sis-a-r> 

[0 0 5 8] /<«y<r— i?6©rt»|Cl*/<v^— i?60)'y 

— xigs^^ttj-r-sfcifx^^— ^.jg]t^ffifflJ2 9*<iaa 

[0 0 5 9] ^— XSSSItilSl5 2 9l*. ffluESB 1 8IC}g 

si**ltl^„ MiEaei si*. i83tefi§^iSjtt£aiaB i 3 
•ceiai Jtissfit^- xag^ttjaj 2 9 1=* -^-cstts 

JtSBL. JtS$*l.fc3t7-i';U^2 7©SffilcS^l,NT3t 

7^jl.$27 rostfttticf* 5 »g©-r*t$4ijE-r <fe 
3i=ffi^-r^MiEii^^$iwaB4<73jiissf 1 6ict±s*-r 

[0060] ::t\ *t— k ft? 4 )u$ 2 7cos 

[006 1] H4l^-r,fc-5lC. &S:^-^mzt>^<D 
•y-y— v6frt>(Dg&$i$tl-cfco-C. jlc^-f^^ 2 71-gft 
fc. H5IC^TJ:-5I=. , T—^lkt^tV-{JV'5i k<Dffl 

[0 0 6 2] H16 1*. S§3fcS?HM roiSSA<-Sl~'S^«J: 
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5lcMmB«3rcM»£*«Lfc»6 (AT CMS) 

[0 0 6 3] ssftst^f-i roas^-^ic^^fctfeST-. 

xfflJ£<DSE<bi:: «fc y fgjfeSl-?- 1 t> * 73 $ *t £> u— 
fB^jKmCHS^:*^ K'J -7 h-T-So CCDSiiU*;*©.*: 5 
[0 0 6 4] -TJjft)*.. ^-^jaS<D±^|r«fcoTH3t 

m=?--i<»-y--s.**~*\3\V&t;®tfX2<te&. atc 

A% fc. my # IMS if-9— 5 X * £5fHP-?- d <b 
■TSfctf)SSIS®ffl53$^-?-5«b-r5o *<7>tztb. n 

ftifcgltSifcg^v:? h-T-S. 3te7-i-;u* 2 7I*/W 
<r-v 6 fr£©[H]y oT, -!r— XSSOiiJJD 

[0 0 6 5] &tz. m6fr>ot>fr&&5\-. 'r-XSS 
(0^b(D^A^ %■? 4)\,*Z7 £«:<DigJt<Z>fE<b<i; U 
mfrUmt&ffl'ZX' 2 SOT*. ft? 4)1,$ 2 7 

[00 6 6] ffijESSl 81*. it^ftfcSfc^-CfUS 2 7 
<OSgl=J5i:fcR(TSmiE^©raai54(0;1IS:g1 6ICA* 

ztlCcfcy, ife^-r ;u-Sr 2 7©SS4#14lc £ kSjR^-r*i 

^aiE-r-So 0>j*.i*\ Em^-r^-SKs 5fc:?-f;u$2 
i*, %i&ftmm>8im^'>z7 h-r&„ tDjaoaMtett 

3Zf#LTfc<o ttiESIJl 81*, fEife^SSSiaas 1 3 

7<DiSg£ii£U «t^**ifc3t7-c;u^<7)jgSa>^b 
IOSi:TjI^£*ijEmE£aj7JU wMU*v>mm& 1 
6 ic 7 -< - K/ \* V ? -5 o JiiEmE l-<fe y 1MB«E<I« 
<B0VjS£*?-fe-v h?-£>. EmcfclvC. ftUHttna!) 
OViiA^. ffiSBtfffl^&iSLTjfc^-r/U* 2 7<7>;git 
S£<bl::£oT«g$#teA<-r:h.f=B#, croSJS£<b£«ffi 

l-c. ss^biciscfcaEAv^iii^-r^o c^ic* 

y 0 V jg A<*D8i«lg P> A V tz Lfc 0 V & t 
£fr?C 

[0 0 6 7] h-rsmEflii-^t^ri*. fef>^ 

Cto2oroSJg|::o^TgffifcmEffi£»l£l.Tfc£. 
^■tii-S^or^Wi-tts: LTISS Ltz y , &&IM* 

[0 0 6 8] SEifeSi^- 1 (DffHl (Bl-Ctt^fl) 1=1*. 



U>X2 0A<19:l+e»^.TU^c ¥frU>X2 0CD 

im«i=ii. fgftm^i ^©My*£is±-rs*:T>i' 

— St 2 1 e>*LTU •&„ ftT-r VU— $ 2 1 I*, 

[0 0 6 9] /iv*T— i/eomSM-tefSZixtzy^^^it 

35 6 a<DrtSBlCl±. ftT'T VU— $ 2 1 £JiifiL.fc5feA< 

*3fe-f&*ifcU>X (I2UVX) 2 3A<K(fb*VCO 
-i>, I*b^X2 3ll 75>v?ffl56 a<D4jgffl5ICYAG 

u— tfJSSCcfc y @S$*ifcu>X7h;uy2 4l=«feo-C 
[0070] ^T-f/^ii^iji-- ;u2 eicfcorft 

-5-CD"7x;U— ;U2 61*, K'J^2 5(D 

rtSEIC Y A G U— •fJgJSlZj: y @^$*IT L^So 
[0 0 7 1] v1©±§BI=l*gS$2 8 (E2# 

y. i\v*T— v6<Drta5*<mffi»Jh$tLi,. 

[0072] <©^rffia4ffis*^ai*i*ti.-su — 

JftftU>X2 0T- 5 FfirlC'Sy. 3feT-fVU— 5» 
2 1. S«52 2$^L.T^3tU>X2 3l-J:or^3fe$ 

[0 0 7 3] <D^i|!Siffi*^ai*$^ 
fcU— y 5 *!*. ¥ftU>X7lcJ:oTSFftlc^y. ^'J 
XA8lCj:-3T2O<7)^iSll^fe$*l,4 0 

U— tFjtl*. %Z? 4 )l>$ 2 7 LtS 1 (Dgjtm 

H2CDS3tm^-1 Oir«torSjt*^So 

^■9Rr;m2rog3fem : ?-i ofrimtizti&mi <dpd 

[0 0 7 4] Sflffliai4-Cld: > $K0lEt^1 4ICJ: 

ymi roPDmsssmi roisv i iz^l. S2rot 

E^Sigl 5l-J:y|g2<DPDS3S^m2roSEV2lz 
Ml, ;H3?t£l 6lr«J:yS|l(7)«EV1RU:||2a)« 
EV20BEfl>MXI*Jt^fi|fflHi^i:LTtb*-ri>. ;H 
*S81 6^f,fctS*$tt'5fiJfflifi-^l*mSiE^Sl 7ICA 
73$*ti> 0 fi!SM^1 7 1*. ;H»S1 6*Nf>(7)Mtai{i 
*l=*rJl\T3MEBS« 3 ©aflE*±*XttTP*S#* 

[0 0 7 5] Ztz. ffliESBI 81*, -7— XSJg&fflSB 2 
9 IC J: r>X&$>Z1xtz>T—7.^m.\~&-3^X%7 4 )l>* 
2 7©;S®^tt^L. tiS*+l.fc3fe3'-i';U^ 2 7<0;SS 
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[0076] jKsn^+>y$ffiw-ri.i=tt. m 

[0 0 7 7] U8lijKS#»l*-^^^-r^57T-fc 
"f SiBMT-feSo COfcfiP y^^iEffl-rSlcte, 

l tz * v t> -v u > ic&g □ v * > yEisr § 

fliJI^ftAoT^S&gtffcSo d*i£H]&£-f -51=14. 
SS3t JR^ 1 (OSS £8 ffi L T i =E 5? a — Ms* t> 

[007 8] *IC. jRSP'V=\r>^^Wr-2)¥BII=."3 

uriKBj-ri,,, ^r. ajtjRiPi icAccias&tci^LA 

*J!^iSttai»1 3l=<fcoT8tl±iL. ATC@Kl=ct 

mutm&zMwr&zttfT-zZo ran* en* l 

T, EI8T-^Lfc*A'7>-vu:>i?rtl=$t3fc;gg£glig 

f So cti^5ti2Lfct>3fi«p^dF>yic«)y§^ s «r 

S>SJSf | J?fBi£fT"5o 

[0 0 7 9] Z.<Dte&ay4r>7ZfflW? S^BIICJ: 
U . 7*P h LfcP *>^7H-< > K^f63fcStfij!><££ 
<bS*iSo 

[0 0 8 0] *S§BJ30>S£ i a?HJS^SI0i]l~J:^tf, tr- 

Ki&mtft? * jut z 7<Di&m.&it.to>fflizftMMm <: 
fozztizm*-. *t— xsg^ffi-r-sciiri^y*^ 

-co-* 2 7 0>jgjt£li5£u ftst L fcft 7 -r;u* 2 7 o> 
SJtl::S-3ivC7fc7.r;i,* 2 7(D^-r-i>SS4#ttlc^-5 

[0 0 8 1] 3=f-. 2 7 0);ajt$giaj-r^ja 

ffi&a}&£^fil=igli5&I^fcl^<DT'. SBS^a-^iB 
<b. a^h^0>Mi5ci:A<fS5„ 

[0 0 8 2] 19 (A) (**^BJCDm2 0)||l5SJK8H5l|^ 
jj*"fSFHgU (B) lt*<DMm®X'&&o 119 (A) £. 
# (B) IC^-r<fe5IC m2<Z>3tj£j&®0IJT*l4, -7"— X 

sjt&mai 2 9 1*/ s° v *t— v 6 (Drt-asicieg $ tir i> 
s. 

[0 0 8 3] 0 9 (C) l2*3§BJ<Dm3©lt]ffifl288e>J£ 

^■rsFss. (d) i4-?-<z>iiiaiD-t?fc-s. ii9 (o a 

(D) IC^-Tcfc^lC, ft3O)*ttJ!»tt0|-C(4. -7--X 
Sftttttlflt 2 9 14/^ v >T- i? 6 (Difitgl-ISfi $ *VC 
S. 



[0 0 8 4] m2&u:m3 0>Sj5£ff*®0iJ-ei4, >r— 

JggtiiifiB 2 9 v 6 0>F>3«JT?l4fc < WHICEB 

ZtiXl^nX. tiv'r—*J6pil&#±Ltz*LV*,'r— 
X;SJS8tiSffl5 2 9 0)&E£BlTMrottMlc£;t Set 
£S. H1 0li*f|Bj(7)m4roSlffi»^ffiJ^^f ^P-y 
70-efcSo El 0lc^-r«fc5lc. *4<7)3IJ6»)|gC5 
I*. *J»&ICT-7-n^/-rS?*;Uffi»B!&3 7. 3 8. 

3 9£mvc*wi,-cu<s. hi oowffli^&i-asovc 

I*, /<■?— ^E-S P DMA t iA-g:^ -5 P DS3S.$-7cl= 
LfcfI^£T^P7V^7$./l,g&[s]S&3 7. 3 8T*7 
tny/f^fl*»t4. 3E&$*Lfc<I#l4;1tltSi 
6l=A7j£;h.. jftlTSSl 614. Efc*lM4JfcSS«LT 

AH3S*]ffliaJ4 0lztti7J-r-5. 5iA*S»M»tt4 0l4A 
A**i.f::tl»«#l=»-3ivc. 363t*^1 l3£A-tf-«s 
A«*S*1WU S§3feff§^ 1 0*»8A«££1b3l* 

So 

[0 0 8 5] H4<DHJ6^«lJIZ«t*ll4. S^E^^as 
2*^&©e#SaA«3iEIC7<-K/^^^-rSci:l=<»: 

y . fsftisi^- 1 frim* £*is u— if 
jeoMMticinje-*- & C t s. 
[0086] bi ii4. *&w<Dt&5<Dmmi&&mizm 

[0 0 8 7] bii 1 i=*-r«fc 5 iz. *5a>36&£»i&«-e 

14. 3£S : E-'$fg|J2A<f§3t^1 5«jlfc|g^a5 4 1 «fe 

y«r« (Hn-ci*s«) i=E«$*tT^*jsx^»[fi 
[0 0 8 8] **»4 1 1=14. u— *f3fc£aia-#-.&fS3fc 

Hflfc. Mitm^ 1 <0«TM (HI 1 T?l4*ffil) (OtUlt 
ffi® & m» Silfc L/— tf** ¥frl=f 4 JPff U >X 2 

o,t. fB«*?ia>tt« (Ei i-r<i4£fl) ommmw 

•TS)f=«)(©7^ K4 2t. as^-$««P2^ 

assitm^i ^a>ny**iiif*-*ftr-f vu— * 2 1 

[0 0 8 9] 5Kfi^-$faP2 0>3te»tt»l4. Sl(D/\- 
757-8 a (m 1 0)5fe»<SS5«) tS2(0/\-757 
-8 b (!b2(D*#I!*6W) t*N&^y. **l*4l2tt 
7Jiail=;ttoTRlT^raPB^filrTI15iJI=i2S$+lTL'>-g)o 

[0 0 9 0] mi O/n— 7 5 7 — 8 a 14, 563fc*^ 1 
&Ul**+ifcU-if3te*Kl CDSEsfe^gfflOMl 
IS] (XIS7JIS]) tS2«)A- -757 — 8 bfliJ0>fg2(D73 
IS] (Z$fi73lS]) <bl=»i®-r-5o S2(D/\-757-8b 
14, Hi CD/\— 7 5 7— 8 a frbOb— ifit^m2(DS 
3WT1 OiOM3«MA (XI47JIS1) tH4(7575lSj 

(ZI675ISJ) tl=5Mft-r*. 

[0091] mi ©S&ili^-g&tf^rogjfciSi^i o 
14. ftif*lSlfl)PD^-vU74 4Ml2«)PD + 
t'J74 SI=H3£*+iTU4o 
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[0092] l2ffln-7S7-8 b\Z&-oX&4(Dj5 
[Si (ZH*fi|) l=»tt**lfcU— tf&l*. SSB2 2. gS 
3fcb>X2 3$^LT7i;i/- ;U2 6 (C J: -3 T <£t$ S ft 

fcft? r -c /< 5 1= Ait 2ti9\-mzmm zhz. 

[0 0 9 3] fg3fcg|Ul(i. -*-=E=Ev:n.-./U£fil*.fc 
miroS)tll^S|5 3a±lC@S$ftT^*„ jfcft 

i=«ioaftn»»3«tiBii«*M-cr, ^-kvi 

— iU^rom 2 OSSPSSP 3 b.blC|8ltt>ftTl*-5,, Z. 
CO^Ic, S&3W4 1 ;&Z/&g^*g|5 2f4*ft**ft& 

inz^mnm^tixi^oix^ **L?*imm&mz%m 

[0 0 9 4] jfcg*^*g|i2£|§«Lfc1g2<DaSiIg 

SB 3 b 14. 3te?*;u* 2 7<DS®£&Ui^-&fctf>lc3fc? 

7h;uy 2 7 a ictse$tif = 3t7 -< as^tass 
4 3©&fflii4§-icg^T««£ft-c^.s <> 

[0 0 9 5] £pfcS84 1 S«ILfcl1 CD;S«ISSSIJ3 
a!4. IgJt^l ©Sg^ai-r*J:-5lCLD+VUT 
1 2±l-&g£ftfc#^iit^Sll&ffiffl!l 3<Dfc£mt# 

izm-5i\xfflffl£tix^z. 

[0 0 9 6] «HMM(*« *g^$aB2frt>0> 
jfrgtit ffiicS-^uT^jtm^- 1 roifiig^^Jfflit-^cfc 5 ic 

!g1<DSEtSggB3a£f|Hi»LTl^. -Tfc*?*,. 
m^FSIt^aasi 3ANf,<D{l#lc3|t3^T. W—*f%0> 

ftfc&lc. aS^=*^2 7!>^<DA^lcg^TU--y 5 
7fc©«g£fifr£<Z>fcfilcl]|g-f-So 

[0 0 9 7] tSiESPI 81*. jfe7^;u5i;gg^tB 

S84 3A^b<0fl-§-&t;'7--xag«tiigB2 9 frt><DM&. 

muii«i=s-3ivc. fty-ov* 2 7 <D=rt a jumt 
$D^gi54icai^-r§„ *7^;i/^2 7i*, 

i***»ST?*y. -5-a>SJti4aj£Uagas3 b tts.v'r 
-v6(0;gSic«c?fLT^£>. *£oT. SJtg?ffi«i4 3 

t29 IC J: ot&fitltlCpt:? * JU* 2 7 0>aig£*ijET 

u— y : 3t<7)fgit^$a;maic^^b$i+-5ct*< 
mi i©«-ei4. mi o^mm^Q&um 

ZCDgift^A 014. -^ft-fft^fc&P D*-V "JTIca 

5£$ft-ci^*<. OT&ttiftwicffiy ft-i+^tiTt J; 

[0 0 9 8] #Hi5£fl2ffi0iJ0>J:5IC. S& 1 (BSSfSSaS 

3 a<Da]g$ii?si&i;3t7-f;u^ 2 7ross«iaj^isro 

SS«iaJSI!lcJ;orff-5*i^s <IBJCDSJg&ibS|Jfr 

[0 0 9 9] t Lt, W^lSStfifllro 

»bl=* oTa® Soffit 4-9— ^ffiffl-T-SJi 

01 21^-f cfcdlC. +>— -S**4 6a. 4 6 
MJiJlc^LfcU (IS 1 2 (A) #SI) . HJIJIC^L 



fcy (Ell 2 (B) #g§) LT. *taHi£ip*Mb-f*J: 
"P'iClElSS^fiElCLTt.feLV CCDii^. /*y>r— i>6fl 

[o i oo] si 3 14. *&wo>&6(Dmmw>mm\~m 

■5&g#§"J£fi>Hi t- Alcffll^ bWWD M&Slif 

[oioi] BBi 3ic^-r<fc^ic, sftga-ai^sints' 

X^AI*, 3t{i^$HHfr-5«Sk05feiiHiSS3 1t. f 
©3fci£{fS£3 1 A^&M£ftfc&?&*V*JU03fc<I#£ 

g^S<b*ftfc#S^b*m#i&ii"IS*i®-r-i>fci()lc^SS 

£ y^*i$*ifcitm-^$ ! &^A'*;usic«g^is-r§«- 

jRS3 4«k, -t<0»jfiES3 4lCj:yjRg»l|t$ftfc*Jt 

<i#£3<rr s*g8K03tes<i3i3 5 t^-rs. 

[0 10 2] *^rom6(7)||ifi^fi|^IC«SWDM3t 
3Hl^S3 6li. ^17!i£lg4fl)||JS^8|«IJlcK«,5tSI 
11SI3 1 £*t&=frU Ctlf>5tSIAS3 1^t,lii*l*ft 

&i^®mw d m ->xf a * si^-r set a< wfii t 

[0 10 3] *3§BJj|i. ±|aHJS(7)^88lCK^*fti)Z 

<k (4fc < . WKR #<DE5ffllc1ES£ftfcftfi5B<)^JS<7>ffi 

HrticfcLvc. m*<D%.&tf*imx'ibz>o mz.it. 
tess-t lt. ^'jXA8a>ft+3yic/\-^ = 7-«©e 

[oi 0 4] ftyim^-t ©SS«1±i:it7-r;u^ 

2 7<oias!i$i4ictfflgagi^fc-i)jsic^, «iEai i 
si*, -y— ^ag«iajsfs2 giCcfc^T^aj^ftfe-T— x 

SSlcDn^T. ^3t^aS«lffia5 1 3lz&-oX&tii£ 

S^ltSbT, 3t7<;u^ 2 7fl>%-rsait^ttic#5 

[0 10 5] 

f oa*«ttfc©IBII=««B«4«**Ctl=«*. -7— 

xaffittmasic * y xas **m-r * - 1 i=«k y * 

7^M©M£1SL. ttSL.fc3t^-<;u$fro;SJtic 
*^l^T3tr7 -f a>%-r-&;SS^Fl4lc#5iS^(7)-rft 
^«iE-r>5(Dr% ««8raicte^TS^«S-eu— y%0!> 

[oi 06i St. A7-f ju*©aa*«itti-r*aaa* 

*«Mn*-a-*c:fc!tt<. * ; &v?3.-;KDlSfi£<DSi^{b. 
ax hy-7>1b^Si»Cli:A<t?t-S). 
[BiBa)td|J|L«:8M] 
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[03] &&^-$&0>®f&&if;?®.Wm-C'&Zo 

[04] jgg^-^serojKSirSJtiroig^^^f^^ 
[05] ^-^st7^^sgt©i§i$*ty5 

[06] ^3tm ; f-<OSiSA<-SI='S*<fe?lcaSSSSa5 
©•«P*SllSLfc»* (ATCBt) lcfclf*>'7— XS 

[08] »«#8l*-:?S*r*97"ea5.&. 

[09] (A) iftMena>tt2a>JtltKtt0l£*-r i l z li 

0. (B) ItfAfliH, (O (*^S§B^CD|g3(7)SISE 
»JSC>J^^-r¥®0. (D) l*-€-<75ffl«®0-C$»i)o 
[01 0] *#&#<Dm 4 ©HffiBIB«£5i*-r 0 

[01 1] **aaff5 0)JtiEKtt«H=tt*¥*{*U- 
if^e v a. -;u £sp-f ¥ffiBR® 0 T? Sb S „ 

[01 2] (A) Rlf (B) ttSffigiaifilStL-C-y— 5 
X* £t£ffl Lf=^O>Is]K«l»iE0-eife*. 

[013] *mBM<Dme(Dni&temmizm&te&ft&}& 

BJ0t?jE>.5). 

[014] K*<D&*i>3.-)v<Dmf£&iF-tm*mx'tb 

[01 5] raffl5(D«J5E©-^J^^-r^P-y^0T-fc 

[016] o—fv-fi—wms-iSitzmBji-t&tztb 
<r>7=7?X'&$>„ 

[01 7] U— +PaC-r^--K(DLD^F-v l JT<D;Sg-S 
S#lr fc If & £A*3fc t &%»fta>Ha *«r ?7 7 T- fc 

[018] ft7 4>V$(»&3:ttte.t&&<»M&Z*T7 

[01 9] )L*<D : &mft\£%W;-t7 : 7yx&&<, 
[02 0] 5t7^;u^©SJS^<bic<);4je^a>-rtt^lJi 

[02 1 ] tt«%=*HMtta>£A«9l£9fcft0!>Hfll£ 

[022] ^— xa«t7-<;i/*saai:©B«*«-ry 
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